The hemoregulatory peptide pEEDCK may inhibit stem cell proliferation via hydropathic binding to antisense sequence motifs in interleukin-11 and other growth factors.
In undisturbed bone marrow, most hemopoietic stem cells are nonproliferating despite the presence of multiple growth factors. Endogenous inhibitory factors are responsible for maintenance of this quiescence. Previously we sequenced and synthesized the inhibitory pentapeptide pGlu-Glu-Asp-Cys-Lys (pEEDCK), which originally derives from granulocytes, and investigated the role of this peptide in stem cell quiescence. To provide some mechanistic insight, in the present work we studied the structural relationship of this peptide to specific growth-factor-derived sequence motifs. In the murine system in vivo as well as in long-term bone marrow, antiserum to pEEDCK produced a significant stimulation of formation of colony-forming units-granulocyte/macrophage. Binding of peptides to proteins often takes place at hydropathically complementary sites. Therefore, we searched for peptides corresponding to the complementary sequence to pEEDCK. We identified antisense sequences in the genes of various cytokines and cytokine receptors including interleukin-11. The corresponding peptide Val-Leu-Leu-Thre-Arg (VLLTR) and several other peptides hydropathically complementary to pEEDCK were synthesized. We found that pEEDCK binds specifically to these peptides as well as to complete interleukin-11. Dissociation constants were in the 10 microM range. The peptide hydropathically corresponding to pEEDCK (VLLTR) was found to stimulate colony-forming units-granulocyte/macrophage formation. Our data suggest that pEEDCK could exert a coordinating function in the hemopoietic cytokine network by binding to multiple regulatory proteins and modulating their activity.